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A 29-year-old woman presented with 10 days of moderate,
non-radiating lower abdominal pain and nausea. She had no
significant medical history, and was not taking any prescrip-
tion medications. Laboratory data were notable for serum
sodium of 124 mEq/l (Table 1), and a positive urinary
pregnancy test. Transvaginal ultrasound failed to identify an
intrauterine pregnancy, but urgent laparoscopy performed to
rule out ectopic implantation confirmed the presence of a
gravid uterus and normal fallopian tubes. She was discharged
on acetaminophen and oxycodone, but returned 3 days later
with persistent abdominal pain and nausea.
Physical exam revealed a young woman writhing in pain.
Temperature was 98.61 Fahrenheit, pulse 100, respiratory rate
20, and blood pressure 122/88 with an oxygen saturation of
100% on room air. Mucous membranes were moist, lungs
were clear to auscultation, cardiovascular exam showed a
normal S1 and S2 without murmurs, rubs, or gallops, and
abdominal exam revealed mild diffuse tenderness, worst in
the left lower quadrant without rebound or guarding.
Neurologic exam was normal with symmetric 2þ reflexes.
Extremities were warm without edema, skin turgor was
normal, and capillary refill was o2 sec. Repeat labs were
significant for serum sodium of 106 mEq/l, urine osmolarity
of 501 mOsm/l, and urine sodium of 107 mEq/l.
Fluid restriction and 3% saline were begun for the
treatment of the syndrome of inappropriate antidiuretic
hormone secretion (SIADH). Despite initial improvement,
serum sodium reached a plateau in the range of
120–123 mEq/l after salt tablets were substituted for hyper-
tonic saline. After several days, the patient began to pass
rose-colored, heme-negative urine (Figure 1a) and developed
paresthesias, weakness, and diminished deep tendon reflexes.
What is the cause of this patient’s abnormal urine color?
What is the etiology of her hyponatremia?
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Table 1 | Laboratory data
Test Initial Admission
Normal
values
Sodium (mEq/l) 124 106 135–148
Potassium (mEq/l) 4.3 4.2 3.5–5.3
Chloride (mEq/l) 89 76 100–112
Bicarbonate (mEq/l) 25 24 21–30
Urea nitrogen (mg/dl) 17 16 6–20
Creatinine (mg/dl) 0.8 0.6 0–1.3
Glucose (mg/dl) 96 109 70–105
White blood count (1000/ml) 7.7 6.6 4–11
Hemoglobin (g/dl) 11.9 12.1 12–16
Platelets (1000/ml) 220 229 150–440
Urine osmolality (mOsm/kg) — 501 50–1200
Urine sodium (mEq/l) — 107 —
Serum osmolality — 228 289–308
Free T4 (ng/dl) — 1.5 0.93–1.7
TSH (mU/ml) — 0.86 0.3–5.0
Cortisol (mg/dl) — 23 5–20
HCG (miu/ml) 658 1409 0–100000
HCG, human chorionic gonadotropin; TSH, thyroid-stimulating hormone.
a
Figure 1a | Rose colored urine passed spontaneously by the patient
several days after admission.
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The Diagnosis | Acute intermittent porphyria
with SIADH
ANSWERS: ACUTE INTERMITTENT PORPHYRIA WITH PINK
URINE FROM URINARY EXCRETION OF PORPHOBILINOGEN
AND HYPONATREMIA FROM SIADH
A presumptive diagnosis of acute intermittent porphyria
(AIP) was made. A high carbohydrate diet was initiated, and
the patient underwent elective termination of the pregnancy.
Abdominal and neurological symptoms resolved over several
days, urine color normalized (Figure 1bFigure 1), and serum
sodium normalized despite discontinuation of hypertonic
saline. A 24 h urine collection demonstrated d-aminolevulinic
acid of 28.0 mG/day (normal o6.4) and porphobilinogen of
52 mG/day (normal o2.7). Genetic testing revealed abnorm-
alities in the porphobilinogen deaminase gene in the patient
and her mother and sister, but not in her father. The patient
was discharged without specific therapy for hyponatremia
and with instructions to avoid medications that could induce
further attacks. Hyponatremia did not recur over the ensuing
22 months.
AIP is caused by a defect in porphobilinogen deaminase
which leads to defective heme synthesis and increased levels
of d-aminolevulinic acid and porphobilinogen.1,2 Attacks are
precipitated by factors that induce heme synthesis such as
changes in estrogen and progesterone, drugs that induce
cytochrome P450, or starvation.1,2 Pregnancy has unpredict-
able effects, but appears to exacerbate AIP in at least some
patients3—it is unclear whether physiologic changes of
pregnancy, medications such as antiemetics or starvation
due to hyperemesis are responsible.1,2
Attacks of AIP are characterized by neuropathic abdom-
inal pain with nausea, constipation or diarrhea, and by
peripheral neuropathy that can progress to motor or
respiratory paralysis. Mental status changes, convulsions,
tachycardia, and hypertension may also be seen.1,2 AIP is also
a rare cause of hyponatremia due to SIADH.1,4 The
mechanism of SIADH in AIP remains unclear, but it does
not appear to be due to a toxic effect of d-aminolevulinic acid
b
Figure 1b | Normal appearing urine passed by the patient following resolution of symptoms and hyponatremia.
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or porphobilinogen on either the renal tubules or the central
nervous system.5 Whether heme deficiency itself, nausea or
abdominal pain or some other factor is responsible for
induction of antidiuretic hormone remains unknown.
In the absence of prior suspicion, AIP can be difficult to
diagnose, but the presence of heme-negative red urine
mandates a work-up for porphyria. In this case, unexplained
hyponatremia and abdominal pain were clues to the presence
of porphyria. The diagnosis of AIP is generally confirmed by
the finding of increased urinary excretion of d-aminolevu-
linic acid or porphobilinogen. Semiquantitative and qualita-
tive methods that allow for rapid diagnosis in emergency
settings are also available.1,2 Urinary testing should be
followed by testing to confirm the specific genetic defect to
differentiate AIP from other porphyrias.
Treatment of AIP consists of withdrawal of offending
drugs, and institution of a high carbohydrate diet. More
severe cases may require the use of highly concentrated
glucose solution or intravenous hematin.1,2 In the setting of
SIADH, care must be taken not to aggravate coexisting
hyponatremia with administration of intravenous fluids.
However, the administration of these hypotonic fluids may
abort the attack thereby alleviating the SIADH.
In conclusion, AIP should be considered in the differential
when SIADH is otherwise unexplained. The presence of
heme-negative, red-colored urine, particularly when left
standing, unexplained abdominal pain, peripheral neuro-
pathy, and abdominal pain are important diagnostic clues to
this uncommon diagnosis.
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